In vivo microdialysis and reverse phase ion pair liquid chromatography/tandem mass spectrometry for the determination and identification of acetylcholine and related compounds in rat brain.
A method using liquid chromatography/tandem mass spectrometry (LC/MS/MS) has been developed for the determination of basal acetylcholine (ACh) in microdialysate from the striatum of freely moving rats. A microdialysis probe was surgically implanted into the striatum of the rats and Ringer's solution was used as the perfusion medium at a flow rate of 2 microL per minute. The samples were then analyzed off-line by LC/MS/MS experiments. The separation of ACh and choline (Ch) was carried out using reverse phase ion pair liquid chromatography with heptafluorobutyric acid as a volatile ion pairing reagent. Analytes were detected by electrospray ionization tandem mass spectrometry in the positive ion mode. The detection limit for ACh was 1.4 fmol on column, which is at least three times lower than previously reported. Three quaternary ammonium compounds in the rat brain microdialysate were also identified by tandem mass spectrometry experiments in which the unknown mass spectra were compared with standard reference compounds. These compounds were identified as carnitine, acetylcarnitine and (3-carboxypropyl)trimethylammonium. This is the first known report of the compound (3-carboxypropyl)trimethylammonium being found in rat brain.